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(54) COLOR REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the accurate 
reproduction of a color from being made difficult due 
to the difference of illumination at the time of 
photographing or illumination at the time of 
observation at the time of photographing except 
photographing under preliminarily decided illumination, 
to prevent the data amounts of a picture for color 
correction from being increased, and to prevent the 
offset light of a monitor from largely affecting color 
correction. 

SOLUTION: In a color correcting part 3 of this device, 
an input profile 4a to be referred to at the time of 
converting an input picture from a picture inputting 
device 1 or the like into a device independent color 
picture is prepared by using picture inputting device 
information and illumination light data or subject data 
at the time of photographing and observation, and 
highly precisely converted. Also, at the time of 
reproducing a picture in a picture outputting device 2, 

this color correcting part 3 calculates the spectroscopic reflection ratio of an object itself, 
and eliminates the influence of the illumination light at the time of photographing by the 
picture inputting device information and the illumination light data at the time of 
photographing, calculates a color under the observation illumination light of the object by the 
illumination light data at the time of observation, and highly precisely estimates a color 
reproduction picture even when the input picture has only little information by the subject 
data. 
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1 {cisawfesase, 
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(00 0 31 j5¥ro3Vt°^-^'»il5i48g{(:, /h^ft 

mx.\t. - 2 1 6 4 5 2 ^■■'A^j^i^mw- 

6-5 1 7 3 2 ^^«^) 75Sti*$ttTV^5„ 
(0 0 0 41 iWfe-g-ic.iJ:j$Jff^f^S-t-5CMS 
— V h->;^xA) -Ctt, 1113 2, 3 

3 (c.T^-r J: ^ ^eiii^A;^Sfi 1 &i;5iii^Hl;fjSS 2 ©ffi 

(-feWjE§i5 3^iS:itT, iii^A;^ftiJ . la^ffi 
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(0 0 0 61 t&B&iX'm^m(D-7/u^:^^^ h. 

[0 0 0 71 iJjIC, #&5c(0^-<^ h/l^lH^^XYZffi 
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(0 0 0 81 fe«iEL.fciiIft{±, |li>:!Sft^ (rw 

(0 0 0 91 ^-^ 1 3 l&0:S!l^{Cffil/>5fef£i+l 3 

-fV^'^tv. 1113 5(C^1-J; 5fiRGB^f-§-±AS;gi5l 3 
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1 3 4 4:;fi-LT^-^ 1 3 1 {cS^^tu^o r©^^^?' 
1 3 UC^^$ti^,fe«-, fe*tH 3 2T-SiJ3g$ixS, 
(0 0 1 01 rWfeStf I 3 2f)^h\!&tl^f\.^{t^-\-i.. 

(0 0 1 11 tb;b7'n7r-l'/l'SI»SPl 3 RG 
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5. RGB^^i^-^m^iB^m (RGB®) tt, 03 5 LT^ tbtlSfc*!), y mi^^ntziB^m^M 

[0 0 13] RGBffi(i^-i? 1 3 IcOvWm^X'O^ 



%^tttci,(DiK "^^--^A^hmti^in^i^^ (1 1) -e 
*1-J:5 7'^feSffi (XYZ«) .i:/^5o 
10 0 14] 
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Xrmax Xgniax Xbmax 

Yrmax Ygmax Ybmax 

Zrmax Zgmax Zbaax 
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[0 0 15] r^-e, Xrmax, Yrmax, Zrmaxtt, R-^ 
iti^<Dm:km&f^<OXY ZiW.X'h'O . Xgmax, Ygmax, 
Zgmaxtt, Gm%i^(DMc±mmm(OXY ZmX'h'O . X ' 
braax, Ybmax, Zbroaxtt, B^jtf*:©*:^;»SH#(7>X Y 
Zi[T-fc5, 

'R'\ /Xrmax 



^ [0 0 16] 0fS-r5XYZjie4r^#Sfci*roRGBji 
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Xgmax Xbmax 



Yrmax Ygmax Ybmax 
Zmax Zgmax Zbnax 
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R=7r-i[R'] 
rmiE G=7 g-i CG'] 
B=7b-l [B'] 



[0018] oitj, -rhV •yi^::^m»:t y«KCj; ^} 
— 5iO*!!;aSr4 t *fctroSrl2l3 etc* 

-To 

[0 0 191. :L<om^\ci6\,>x. mtj-:^^yr^^i-mn 

gPl 3 6-C«, RGBfllli: XYZmA^h-^ h V -y 
Sr^^L, tB;'37°n :7r'l'^i^fBli^ 1 3 7 tclElt-f ?)o 

^ LXv'yU ;=^tt:^mia5 1 3 8 T'tt, by ^^-^l^ 

iryMiEM?r*iJffit-C, -7 MJ s'^'^ISlftXO'y MIS: 

Btf^ttl;^)t-So 
[0 0 2 0] 

[^?^;S5^?»UJ; ^ t-t5^J@] tfj»Lfcse5S(OCMS 

(El 3 .2 , 3 3) T'«:A;^ffiU, ttl;t»fiy t h iC^tW^^ D 5 
OfcjtS^tlTlr^So ^(Ok.»), D 5 0T-/^l>fl?.!^7tT 

T'^li^;5Sit^$i^fc^&-&^, D 5 o xfi\^^m'rx\^t> 

[0 0 2 1] 1213 4lC7j^Lfce&5ScO;&7-lii«K^S* 
.«^fi?.ig)t(i*>^?-lirfcXYZfil^rofeS»c§e^^b, 
[0 0 2 2] U*^t, -«XYZffi(C^ife$tvfciij^ 



[0 0 2 3] iiDtcib. m^At)mUtt. ^<<D^<:^V 

X:^^i' V;\^n^^Wi%X'^^-7/i'=^7^^ir V/vfi:^ =7 

[0 0 2 4] ^ LT, feliIELfc®«^^=i^{CB5tLf±} 

[0 0 2 5] lilt, ^-^{ca;!!f-SrAtv5.i, ^r^^w 
:ty± -y h%(D^t^X\ ^-;?-^R = G = B = OSr^ll;^) 
LT'i)^=i?BdS|& {X = Y = Z=0) {Cttfj:e>/il,\ 

•? , ■^•,-^lcfl;aiSrAtt/.f< Tt>X = Y = Z = 0(ctt/^ 
50 -YT^ffit^i^l-S. 
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[0 0 2 6] :L<Dy<^T:^mibmn^titz^m^n!S.L 

[0 0 2 7] ^^T*^B^tt. m^Kt>'&m.<D\nw^t. 

[0 0 2 81 

[0 0 2 91 a±<©J; 5/^«fife(Ofe|faiS«{c^3^^T 
tt, iiii«feA;^iSlig^{cj;t).A;^$tutcA;biii^^x^<i' 

A;b7°n7T'f /i-^s. ^i,^^cffll,^fc^i^^A;bi^l«o^t#■|4 
^^*i.?>(0K^H^^7!i>p,;:e?.ilii«A^^aif«<b. 

^ s M^ife «z? ® ^fe sr la^ A;^ -eji^rs i^co P. w 

[00 3 01 iii^tU;^)ysS{iiii^^ffmt-5^ 
{c, iiJ^A;fj^«©!iti4^^ixe>(OK^^mt>'a^B# 

)t S W * ^ m L T » ,^ H# (o fis 7t f - J; 5 ^ # 4r ^ < 
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[00 3 ii 

[^^oHlfewj^lSl KIT. III®^#flgLT*^Wro^ 

ffiff^ffi o V ^ T {CIS -r ^ „ 

[0 0 3 21 HI l75Slll7^#flaLT. 

[0 0 3 3] *-fiauc7n-t-<fc5Jc, :*cSiJL-C. 

10 (^li^^^ti^-t- §IiJ^A;^)SIBl iB^(7>fe5:MiE^ 
SfeffiiEassi, ffi;f3iii^<Srm;^i (IS/^, TOJ) 

[0 0 3 4] r.©feffl:Ea53tt. A;^;$ttfc®^®fe5: 

*7-liI^^ffi;'^7•^7r1'/^5 a ii:^m\^fit\hm%. 

ti!,t>i-i>r'y<4 y^m^W:^5 txm^^ti^. 
20 [0 0 3 51 ±Ex^M;^'<i^7'<>'xvb*7-^i^ 

r'i'/t^4 a ^»ttjf 6A;'37'a 7r-Yyuf^^gP6 A 

timm^Atiyu 7 r /u^f^ffl i^^mm^n 5 a;^ 7' 

n7r-^/i'ftffi^7 ^7t!ll4lc^-ri 
A;'j7'i3 7r-r>'HtfifegB6 (i, -7 h y s'^';^ft^ 
U9Xhr). A;^)7'D7r'r/Htfflgi5 7 -7 h 1; 

[0 0 3 6] -ThV -y^ 7.m.nX'Aflf^ 

30 y7-^ji'^v^m-t^^tt^x^^<Dx% isim\cxt>m^ 

^rx^^-f ;^'f vt'^vx > h 7— Blfet^^^-r 5 w t 

[0 0 3 7] $f>{cfeajE?fP3 t LT(*, HI 3 fCTj^-t" J: 
A;'37'n7r't'/Ht^^6T'f^fig;L.fcA;^7°n7 
T /I' 4 a i: , ®^ta;'3S«1t«»cS-5# tti;^37'n 7 r 
^ M'f'^m 0\cii'o\^^^fifz.\^t}-fxiyr^/u5 a 
ilCit?. Aai;^7°n7r'</H 2$rf^^-r2)Atii;'3y^ 
xiyr^j\-W^Ui iRXJ^Xmtiytiy ^\^i¥m^ 1 
3 5r«xT, A*7'n7r'('>'Ui:a;'3:/t3 7r'f/w5r» 

40 mLx. ^mit^Mmir?>m^hn^htv?>. 

[0 0 3 8] ffij2EL.fcA;'3 7°n7r'('/Htfifegi5 6tl. -fe 
S^iii^^ft^1-^«* ^imn^^^ LXAti^a 7 r 

[0 0 3 9] HI 2 (C/T% L/C JiteM^A;^)i^«tta(t , » 
^^cfflv^fcpi^A;'Ji^e©^RF^4^^i^t>o^^^feM (ti 

*f ^ CO 5r ia^ A ;^ g « -r H# o fiB 5^ )t ;^ 

50 m^vtzM^^<nm^im.^i^tc\^'mm<omm^(o 
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am. *^^#tti:*^t-5) ii^hfji^o 

10 0 4 0] ::coHj^#fiSrffli/^?):: ifcioT. 

1- 2) ^ -a- t fe S m W Hg 1 1- 5 . 
[004 1] ^:UT»J^^?^5tx-<?SrffiVv5- 

0*19. ifAy;^eBSBj^-f ei^ff^ * 

[0 0 4 2] 2fc(c|ll5JS:t;5|gl6 <&#RibT. «iEgB3»C 

[0 0 4 3] z.o^m.'^m.^t. Bi^Ai^iisi, iffflco 
[0 0 44] w^'&im.^m'^xt^'m.m. \ '^'t<Dm.<DKts 

T't>!ftft J:< xV^'C^^.-i' ^'x-O'xv 7 -sitter 
[0 0 4 5] iitc^m^m^^y h^-i' 1 5«L<<4 

(0 0 4 6] rrofeWjEg|5 3{4> :*:#<»4^ 121 2 L 

V h * 7 -^Ifegp 4 A:^ T-n 7 r /W-^^lfP 6 (i, 
?<tims 1 4i|*^e>iij^A;^;^eif ^^S^1ta;iSA;ti 

SO'iS^l^ttSS^as 2 0 i . ^tum<^tii;'3lcS^tA 

;^l7*n7r-r/U4 a Sr»tll-r5A;^7'n7r'1'>'V'®tlJSi5 

2 1 tx-WfiJc^ti-So -Sfc, A;^-7°n:7r^/i-f^fflg|i7 
tt, A;^)$nfc®ft{-»UT. iiliR^rff 5A;b®^^iR 
^52 2 til^^tvfciii^lrA;^7°o:7 5'^/u{c»':5#fe 

[0 0 4 7] t-tc. t'''^-^ MtM^^5(OmtS-fu-7 7 
-{ j\'V^mU2 T'^^'fx^ >'x-<V7='v 

Hfttti:;'3SIK 1 7. iatiM#:i 5*v^ll^s/ M7-^' 1 
5(ci±i;b-r^®^IU;'35feJlti^gP2 6 i:-e^S^$i^5o tU 
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;^T-vw;^4#ttjliRgi5 2 7 ilti^$ixfcttJ^x^-<'<:^ 

7r-i'/V'3ftija5 2 8 i:t?flSfife$ix5o /£4b\ :^mmmm 

[00 4 8] ^ijrwli. mi^Atimm 1 (i. Sfcftco^^^- 

[0 0 4 9] *fcA;0gai4(*> b/u-x-;??: 
20 [0 0 5 0] Z<Di:oti:mmcis\,^X. m7iC7r-tXo 

tc. fett:Egp 3 ^stji&scDfelftjEgp 3 a im^aawfeW 

IESI5 3 b irfC^j-l-JT. fe'^m^2 3T'7=V^'l';^-r>'X-^ 
V^(±;f. s' hP — 3 0^ffll^T{5i2lLXtj J;v\ 

[0 0 5 1 ] -^tc. mti-y^yr-f /i^ifm^2 4\c^h 

tiX^tz.y^^<^ :/x^>'x:/ b;* 7— 
^'('^7^'<VxVb*7-iii^^#^SP3 2Xm^^tl. 

:i(Dm^^i%timm^'m:hy'r2y7-(/i'5 a{c£-^tfe 

30 S|fegl5 2 5 T-W4$ta.^<, 

[0 0 5 2] ^(DmMMmicii^^X. T-'yU y'f'< 

[0 0 5 3] r <D«fife{;I^5^^T. 0.6 (c^ L.fc«^lf|5fii: 

[0 0 5 4] iS>;fc, AjtJT'n 7 r-f/t' 4 a tttJj'jT'n^ 
T-^'/^5 a^^jiife$-frfcAa;'37°n7r'f.'H 2«:f^^ 

40 vxmmir^m^^m8Rxf. ms^^mLxvimi- 

[0 0 5 5] COfeWEgi5 3<OAm;f3 7°u7rrl'/^f^ffi 

IfP 1 3 A;^i $ixfciiillfe?:51#^-r5A;'3®^M^If|5 3 

3i:, if!$.^titzAmt)y^'oy7^/ui 2(^So*#, ii 
^$ivfciiI«^^mi-2,A^IS^^^»3 4 tXt«^$ 
ix. r:iT'^m$ti-fciii^rt:B»ai;^j5fe]^Sl§pa5tcj; 

[0 0 5 6] roJ;5^c1^fife(-J;'5. At}m^<D^mi^ 

50 m^iisimit^n^o 
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[0 0 5 71 iii9(cn, mi<ommmmt u-crofesm 

* jj^i" 5 7" A o — 0i] -e fc „ 

10 0 5 8] 0 9 (C;^1-J; 5 Z0:)^iV^7. 

tt-45. ='>'t°zL-^46 t^-^'44i:■C'fl^^iE$^^ 
10 0 5 91 ro=i>-f zt-^ 4 6 T'y7>^aiT±(C 

10 0 6 0] :L<n:^y\f^—if AQ\c\-t. A:^^D7r 

^?Sr#5fcJ6{C:9-*gf 4 2,4 3 SrftiJi^-t--5HiHJ3t7^- 
^ao;£a54 8 i:. ttj;'3::^t3 7r-f /U5 a 4f^^ig;1-.5fcfc 
03-=E- = ^4 4K)7='-^Sr4§5fc4!){c-fe*fi-4 5 ^rSiJ^t" 
5^-<5'Jiy^354 9 i:. ■fe-iSWm$ti'fciii^lSr^=^iJ' 4 
4{i*^$ii:5fcfeWfeWmPilfe**95 5 Ot^mX 
5. 

[00 6 1] rcDJ: 9^J^«fife^c^3l,^Tt±. •feSmH^f^ 

[0 0 6 2] xts-y^=y 7 ^ f\^<Dwmci,t. it^B#^m 

^fl#co^,?^3tw;^'<i^ h/i'-r-^4r5J-3tH-4 2, 4 3Sr 

[0 0 6 3] mm%7'—^m'^^4 8xm^L.tzmm^* 

Bi = /en,(A)-f (a) • hjCA) 
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/l'f^fi£^fP6T-A;'37°n7 7'-1'/l'4 a ^f^^t-'So f^^$ 
tlfcA;tl7'n7r'<'/l'4 a tt. El^ L/il/>p< ^ y ±(cl!& 

[0 0 6 4] ^LTfcB;'37°n7r-r/l'5 a {i, 4 
4iC3iS^£^^«*L, wtl*6«H-4 5-eSiJSL.fcaiJ 

10 4(^^?t*<:0fe*^St. 4 4(CA;^1-'5RGB<75 

r i^^ /HI ^ ^^(C5§3t $ i {-^WJc 

[0 0 6 5] =^=^'S'm^tS^4 9Xm^Ltzf--$'icm-5 

iiit):/^yT-(/i^Yf^^iox-mtiy'vy7'{/i-5 
a^rf^^-r^o <tJ*^ixfctb;^yD7r'r/i-5 a<i. A 

[0 0 6 6] :^mmwmx'i-±. ^e^-^m^tLx^m.- 

20 it^tg-cfeSo 

[0 0 6 7] ^\^xwi'^M^^<y)&wmmm^i¥^-t^ 

tCli, h/U;&/ 7 4 1 T'aiJ:^>t*i^ 5 3^ 

aiJSL, A;'3yn 7r f'-'^4 a . ttj;'3yci 7r-i'/'V'5 a 
SrlEJCf^ffl^-lirT. tii^fe^^ffi;'?-?-?*^-^? 4 4 C0#t4f- 

30 [0 0 6 8] Ai37°u7r-f'>'l'4 a^32)i:5cc7)7^ 

-iS'ffii: LTf^^U-C43J?«, ii^WR G B * 

[ 0 0 6 91 :^mMwmi-±. 1 ^0/^°-y■:^/^=.:/t•^ 

[ 0 0 7 0] tJt.T(C, y 7> '?^T^acOT/U=r!; 

<offi;fj«-§-S:g i t-rsi:. g i tt. 
40 [ica] 

•d A . ••• (1 ) 



f (A) : >:=J0^©^?fcSi=t^ 



[0 0 7 1] tm-^^o mmK. M^m^ixmtimmL 



[fc4] 



(7) ^^W- 1 1 -8 5 9 5 2 

11 . 12 



(2) 



X= /eo(A)-f (A) • x(A) • d X 
Y=/eo(A)-f (A) • y(A) • dA 
Z=/eo(A)- f (A) • z(A) • d A 

e o< A ) :«g^8#©BSBg^X'<i h ;b 

x(A), y (A). z(A) ; mm.mm. 

10 0 7 2] fj:(DX\ * * [fC5l 

M- g= [X. Y. Z]* - (3) 

e2 =E [ (X-M • g)2] - (4) 

10 0 7 4] €r*^htc-r?)J; 5t-MSr^tf-r-5o E[] ★[0 0 7 5] 

a e 2 /3M= 0 ••• C5) 

[0 0 7 6] i: LT**SM<4«:/h-*7^'/W^?-C-fc * [fc8] 

Ai3==//eo(A)-Xi(A)-E[f(A)' f ( A ')]• e„( A O-h j ( A ')• d A • dA' 
Bii = //e„(A)-hi(A)-E[f(A)- f ( A ')]• ea,C A ')-> j ( A ')• d A • dA' 

- (6) 

(0 0 7 7] T--^xe>ix^. ao^Mtc/jriJ, ^^-/U^MttJWTOi^f-^^S. 

[0078lsS:(6)cr)E[f(A.) -fCa.')] (iS'J^ I 0 0 7 9 1 

M=A • B 

Aii.= /eotA)-xi(A).en,(A)-hj(A)-dA - (7) 

Bij= /e„(A)2- hi(A)-hj(A)'d A 



t-hx-hmm^<^^¥k-&x'% m^\t. mw>mmx 

10 0 8 1] tj, A;'37°o7r'i'/i-f^^!g{i. ffi^*- 
-</W^MSr»tt5, oil?, ^ (3) S:tf^1-5rtT' 



[0 0 8 21 j^Jc, *^BJtcJ;5feWm^B©m2W|| 

mmm\^^^^xmm:t^o 

[0 0 8 3] 121 1 0 }c^-r j; 5 \z.:^mm^mi>t.. m^m 

b;«77-iii^^S:ll!;^:J^n7r'i'>'i'5 a Sr#^,L'fe 
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(0 0 8 41 :i<Olt«7-'-i?^->^Ji. BUxELfciij^A 

■hfuvr^ Mt^Bflc e * {c#B8 pjtifc-t-S r i:' fc J; 
A;'3iii^5:ttS©^^lT'x-'<'f ^'x-Ot^v h 

f^. ^s'h!7-i'^, t L< ttCD-ROM^W^1ti£ 

1 0 0 8 5 1 ^\z.m 1 1 SC/IH 1 2 Sr#^ LT, 
t;i J: Sfeff^^gc^^ 3 (0||JS?f$«|{coi,>TtjiBJ1-5o 

[0 0 8 61 *^JteJi^t^«. EH 1 (c^T^f J: 5 (c> ^t* 

A;^)P^n 7 r /u^t>'ffi;f3:/n 7 r I' /u-^f^ffl $ -frfett 
iE$-ti:fciii^7=-^5:m;^j-t-SfeMiE|fi5 3 dt, feltiE 

[0 0 8 7] itefeffiiEgpa d(4, A;ti$tifcfiap^Bj^ 
B^T-'-^s 5SrSgH^7='-^i:A;^7'D7r'f/i-f^ 
J5fetC!jJ»S/ia>!rOfilffitc5^»t-5A;^T-;5'5J'#J|l5 5 9 

SJ^t'— ^lcA;^'7'n7 7"l'/i'Srf^ffl^-l±Tx^<l' 

[00 8 81 rr-c% 

^^fe^f|54^4, A;^$tt5iii^A;^igS1t*gtm*«#/4» 

.<=. A;'3 7 r -r Srff fig-T 5 A;ti 7° n 7 r -T /t-i-^^fegU 
6t, A>J$tu5Iii^x— ^{CA;'37°n7r-r/l^^f^ffl 

n 7 r I' /u-f^fflSP 7 i: b f^^^ 
[0 0 8 91 iEBBB^^^pJ^x-^? 5 5 (1. ^J;t(i|ll 

Kf^»-!aSiJ$ixfc^t^<^Bi«l7^-^' 5 5 a g« 



(8) 1-8 5 9 5 2 
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It^i: \^x<nm^mM%7'-9 5 5 b iii^lA;^i^S 

If^t L.Tiii^A;^y^ST-ffifflLTl/>57-</U;?ffi^5 
5 c y<?igStt^5 5 c 2 i:. a^rtO^y^ 

[0 0 9 01 r^O#|J5gfC*5^^T. X^^-fJ^^rVT^-^^x 
>'h:*7-^mg154lc:A;^$it5il^7='-^'gf*:»c, M 

10 ti-f^, 

[0 0 9 1] S§oT. iiJ*7='-^'irlU#A;^i$ia*a. 
^^ff^O-gp^. feWiEfttlSaagBS cT'locD7='->5' 

[0 0 9 21 ^K\Z.^ 01 3StJ«iai 4»C(4, S&JSbfcm 

[0 0 9 31 ^mmmmi-i. BuxEufcm ? tc^^ i 5 
[0 0 9 4] z<Dmmmm-i. M^^<Dmm^mmi-z 

30 figS^'ST^BJ^T'-^ 5 8 ^^ipiA;?^, A;^)-7°n 7r-Y/w 
B4 a<l:#BgU^,e/5SP,^ 7='^-?-r ;=^'1'>'7='<:/7'V h;(7 7 

St^. $ fjlC^^^ixfc-rV^-f >'x-<>'7='>' h;*7 
-iii^^r. til;'37°n 7 T.-r /I' 5 a L/^;4S t,®^j±j 

[0 0 9 5] rwfes^iijgtt, xtsmm^^^WiB<^ 

[0 0 9 61 ±sBMI^^^iiffe7*— ^s' bfcioT* 
*3^tt?)fiS?q'5r^iiJ^x — ^ 5 8(D-Cii|i L.-C. Ell 4 

[0 0 9 71 *i^$tufcA:^il#S:fe1iE 

50 -rsciirfcit), BMs&Lfc^3rogite?i^®-e*Lfciiii 
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[0 0 9 81 .m^mmLtzm 3 (DmmMm<oM.i^mj:^ 
10 0 9 9] El 1 5 Rtfm 1 6 \a-±. m 3 (omMmmo 

lOlOO] ~<DmW.W^WJ-i. /^°-y■:^/^3 vt"^-^ 
[0 10 1] 4-f. ±iaiatS^ft::cD^J;t(f, CD-RO 

?>'fc?)RBBj^x-^'<-;^i:, ^&(Dm^7'~-'$' (mm 

[0 10 2] ^(Dm^tLX. ±ia^o"o;*i5'a^lfi- 

.a;<7^a^^t'i-T— y 7 h^fdf'^^-ti- y•:^/^3 
vtf:i— ^6 It, ^^°-y-^-/^=^>'.fc• a— ^'wissilff 

10 10 3] y•:^-'^3 i — •^^ 6 1 Ktt, iF- 

«>^S $ tifc^t^ro m;:^) n 7 r -< /i-^^ ?5 ^ii-r 5 1 o 

■oitmm^r'—^ tmm^mir:^-^ 6 2w:gittifs 

T6^ftiESr=^T^^^=i? 6 3 lciii^5:ttl;^i-5fe«IES56 

W)<t$-fr2)(^{-£^S^<C^^— Kx-e:^^, ROM, RAM 

[0 104] /,C*3, ±IEA;^:7'n7ri'/l'f±fe«IEgf6 

6 X-mM'^^mi^'f- ^ 'SOJmm%'f—-9^--:^ii- h <D 

[0 10 5] *ll^£ff?^i^;lJ:^^l^, cd-r 

OM6 O^rm^-f'SV-'— y•:^>'^=I Vf^-^ 6 1 IcffA 
L, Sp"D;*i?a^t-^-T-y7 h>^g»LX, ^o"d* 

$?)tc®^;fc, fiP.P^3t^l±S-lrVf-=&x^°-y:^-/^=rVl:^•^ 
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[0 10 6] %'m&mx\t. IBtSiKf^SrfflV^riif^T"- 
[0 10 7] ^^ICIHI 7 75^1211 9Sr#BgL.-C, HSW 

[0 10 8] z.(Dnmmm\-i.. mnK7n^i:o\c. m 

[0 10 9] ClWxv'iJ'/U;*^ 7 6 7fi, HI 1 8 ^c:;^■f 
^■n^hfihm'A'^mcil^m^'n o\t^wkmu7 0 1, * 

20 ^om.Bmmf'-'^mm^i 3 ^]^^^x. WL'^^^m 

;i7- K7 4 irT'«j5!c$H^o 

[0 1 10] jSJctc-feffag^Stt, ±tfiSp^p;<?^i3i/tr-a 
T^-iJ'irdSIEfik^tvSCD-ROMe 0 i, Sn°p;&^5'n 

^f^-T-y^ b^itif^$-tir.5/N'-y^yU'=i>'t"'^- 
..^ 6 1 ■'<—yi-/u=jyi:'z^-'^<Dmw.^m<^mm^ 

jcj; '3M^T'-^^/45|ejt$ttfc;^-^ y K7 4 t , 
;^ 7 7 ir-Cfl|j*$tu2>, 

[0 11 1] y^/ws vt°^ — 6 1(1, IS 1 

<7?*<*j?iJ05fl|^(c;fjD;t-C, ft^#:#'ttx-^'<-;^ 7 6 
8i:, tli;'3yn7T-l'/WSr#fiP,UT;>«^ y K7 4*» 
^#tt(c J: "9 feWlE^^T ^ feltlEge 7 9 ir , ^rti^r'tuJc 
40 ^^^.o 

[0 112] r(7)J; 3tc«^ig$^^fcfewmStt^c^5l,^ 
X, ^B"p*i?o^^t'zr-T-y7 h^SHiUT, ^p"a;* 
iJ't3i?:5r^^Ufc^(c, rv'^/u*;' y 6 7t?it^Ufc 
^— fSA'roffi^^ (6 7a) iiSp^pt^^K-g-^ (6 
7 b) Ufcip, (i-T'fc^^oTV^ 
^)) #BS^5rlE1gbTJfeSfi.^3!<**x-<?-<-;^ 7 7 $r 
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[0 113] *^ffi^iT-(i> laiiiKfilcSrffli^TB^XT- 
[0 114] iSklC*^0^{c«fc^fefl:m^a«^ll4ro^Jg 

[0 1.1 5] 7^mmmmt±. n^m^mmi-?>i:mm 

So 

[0 1 1 6] ma o(c(4, :$:mmmm\cm^'^zti^-sj 

[0 117] wC0«fig(4. »i^^vX8 Kwitjmjt^ 

[0 118] r(7D®J12fcC0-^/U'^;^'<^ h/U;(7;^ 
^ — Uy h 8 6 ^^--^ 8 7IiIte§ii:;i;4Sf3, SSc<7?-7 

[0 119] ^>7t^8 5(4*>5^Jt?s/ hro:^ 

-^j^ h/i'T'- ii^lH]il:^-t-2> :itti J; oT, >Pf*i^ 

tbgps 8 aJCJUtb-l-S, o*9. 

[0 12 0] S fclll2 1 \z.7f.ir-^i\yf-:7.-<f; Y)V:h ?< y 
(4, 1112 0\C7r:\^tc:i)pifl,ciin:^^%^(Dmmt%^ 

[ 0 1 2 1 1 :i<0-7/l'^:^^^ hJU:ij / y yi: 

Ltzj^^^ 8 9 Jc J; 19 ^^gpii- ^ iSSWf-a^Bt 
x-^{c«<J#, «l^flB?g^7'-jS'aiffig|58 8 bfiiij 

(0 12 21 i^. :^mmmmit, w^^<oy<i^vy<y^y 

[0 12 3] mc:^^mi!z^i,-^m^ms:<oms<DmM 
[0 12 4] ^^m^wm. miiLittmwm^^so 

^Xti-fnyy^/VA a ^^mx^tHfi^f 



<10) #g|siz 1 1 -8 5 9 5 2 
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;^Bi^tt-5x^W^ffi;^ma55 t , mtim^iti!,;b 
(«^. TOJ) ■rSiii«tll;^)^a2iT-«fl£$ii.6, B 

• SB) 5rfB^T-tSit^i^ttf51gai5;55iixibtvT*Jt), 

[0 1-2 5] 1112 2 »c«B^A;^l||fi 1 t LT. 

10 [0 1 2 6] ro-7/U5^;^-<^ h/U;i7^ 7(4, Ji^uv 

9 3 i:, *«$ti,JtB«^m^ft^i UT»-5it^«^ 
Mx«CCD8 4^:, Si^U-VXS li:CCD84i:ro 

6i:, r(737^'/P;J'^-U3/ h 8 6 SrlHlfe^*^^-^ 

i|*ttiaiSgB) 9 0i:, CW7-fyp^#tt<^|i;j^^57^' 

9 2 txmi^^tii>. 

[0 12 7] :l(D-7/u^:^^^ h/i^;*>7tt. y-i)\^9 
h 8 eiC^^^Hfc^^/U^CO^-f/U^i^tt^ 
fBl«L, y ^iv^ ^-uy Y 8 6;i(53g^$ji,^^Bf(c(4, 

[0 12 8] Sfc. ^>X$IJ?^^S9 3;{,.t>Jtj^U':/X 

8 1 (0'lt#;5SS|;^tiJ-tir5„ y ^ i^^^m^mh L-VXffl 
30 «tt, *^i|#tt^^gp9 2T'ffi^#ttro7'-i?(;i^^$ 
feSaiSBfflUJiiifeixS,- 7lcfelt-r57-'-^ 
i LT. CCD 8 4C0^3t^fti|^ti*fcii:Tfc^i,\ 
[0 12 9] f^, **ii(73ji5ffi(4. IS^tSro^^v ^v^°;^ 

[0 13 0] ?>;fc*BPJtcj;5feSaSSC)^6<D||ffi 

40 [0 13 1] *^ffi?f^«|(4, mifC^SLfc^^T-x/^'f' 

'^m.^%:U^(n>Ji.i,^Wir>xi6'0. ^x^(o%m-m%x 

[0132] 2 3 JC^-f J; ^ {C, x/^^ 5 

5 a ^f^^t- 5 tti;^) r p 7 r /Ht^gp 1 0 t . A 

-Ir y h ^mW-i-?>:i-y± y hmUm 9 4t. yi-yt y h 

^MW-LfcUitiitjy^y r ^ /l^5 a ^#MLTfe^l& 

50 [0 13 3] ii^, ^y±y h^^^)fe{4. *Jf5S*S 



(11) 
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* mio] 



[0 13 41 * 

''X\ /Xrmax Xgraax Xbmax\ /t r [R] 

= I Yrmax Yginax Ybmax | 

\ Z rmax Z gmax Z bmax / 



1-85952 
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(8) 



10 1 3 5] zo:>^ (8) icmi-i. o (c, #t>tu5XY 
Z^itt. tll:^t-SRGB}cj:5^S{c/^^T;^ffi (xo , 

YO , ZO ) /i5ijq^$ttfcfccoic;i?>„ 
[0 1 3 61 ^rX'. ;r7-tr :x ^Tt^^^tO-'^^l' T;^<it 

'R'\ /Xrmax Xgmax XbrnaxV^ 
= I Yrmax Yginax Ybmax 1 
Zrmax Zgmax Zbmax/ 




R=y r-1 [R'j 
r^tlE G=r g-i CG'] 

B = rb-i [B'] 

[0 13 71 »C;^1-J:5fC|g*LfclNfe;&»6>rcO/^'<'T 

T^m. (xo . YO , ZO ) ^UW-\^Xi^hm:fjy^yr 

[0 1 3 81 &ic*^BJ(cj;^feW^^«(75m7<7?^;te 

[0 13 91 ii^, ^=^'^:i-y±-y 

Xo =Ox +l^x 

Yo =Oy +Ly 

Zo =0z +Lz 



(9) 



*»fc®»t;5o ^ = J/ h^tciSXYZjilSrO 

X , Oy . Oz , ^^felCiSX YZft^ Lx , Ly , L 
z ^-^-f TxflXOYO , ZO (i, 

[IS121 



(10) 



[0 14 01 til/^5o ^^^^'ffBCOli^^lglSriaa 4{C^ 

[0 14 11 [112 5{C«, •feaffSrffil/^T/-<-l'T;^mSr 

[01421 11125 (a)Ji, ■=E-:^^ s' h^ttCJ: 

SXYZfitOx , Oy , Oz 5:11801- 5 *&-&T\ ^^^^ 

X-R = G = B = 0 5:a:^LT, i&^ffi^&^tH^So 1112 
5 (b) (4. ^1-)6}vJ:5XYZfiILx , Ly, LzSrfhSy-T 

5:^^, 1112 5 (c) y<'{Ty^m.xo , yo . zo 

[0 1 4 31 02 6 {C(4. m 2 3 (Dfy<4 y^U^^^t 

[0 1 4 41 :iC0r^<'f'>!.flt^^lfB5f4, Lx , Ly , 
Lz E1tlfR9 5 i Ox , Oy , OzttSP 9 6 7!>^ibC0^:n 
■=e^^O^tt^^r^ (10) JCfi-tJ^. ^)Pi[Lfc/-<-1'T;^ffiX 



0 . YO . ZO SrA;t)$ixfcXYZffi;i-Pp®gi-2)Mi[ 
$|597a, 79b. 7 9 c t . h V y ^ 
d^t,^;z^|±iL-fc#,^5r#ItL-T. M^fitfcS; (9) izM 
-^t, «g[$tvfcXYZfBSr-^ b y s/^;^^mi-6-7 h 
y s'iJ'^^ieiillfpg 8 i:. ^Ife^nfcR' G' B' 4r^tu 
40 ^*ny«iEt-5y*ijEgi59 9 a, 99b. 99cir-C« 

(al;'7y^7rf'/^!a^g|5(;:ov^Ttt[a 3 6 
#fi§) h y s'^':^^ifegB9 8(dM{c: 

MlflFP9 7a. 7 9 b, 7 9 c Sr^ttT, A;'3^tl,SX 
YZmA^h^<4T:^mX0 , YO , ZO SrMg[-t--5, El 
2 5 (c) iZTjk-tii^ic^ ii:g^^^'^T>^fe^s**b^^fc 
:^-a-(c(4, /•<-i'7'^>^yioosris:t^, ;icc>^-5^r^ 

[0 1 4 5] *|ll£ji^tlT'(l, fcti;'37"n 7r'l'/W;45^< 
50 mW^ix?>:z. tAi-Z^m^j:\>^tiil). ^^tcfS«»cd^oigig 
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{c r n 7 r Y /I' Srftffl $ it 5 ^ i: X* t S o 
[0 14 6] !^lc:^t:^B^lCj;5feSa^Sro||8<0||Jfe 

■ 10 14 7] :^mmjimvn. y<^r:^i^ttim±^^->)-^ 

[0 1 4 8] 1112 7 (a) (C^k-T i 9 (C, fe^^^^ttHrV 
m-t?>o t.tz.m27 (b) tc^-^-i^Jc, :^5t*^tbfi!F{c: 

im^^mrvy^ i o 2 i&fe^^ajirvf-i 0 1 »c© 

[0 14 9] wO»-&irV1hi«l^fc#e>il5fe^ffl[(±^::r 

. *cOXYZfflLx , Ly , Lz iC^mT^. 
[0 15 0] ^-■$'(0:i-y±-y h^tfi. ^-^O^ai^r 

[0 15 11 rco«^{CJ;tHf. ^^{C^^b-t-5)^5t(0 
[0152111128 (a), (b) tc(4, ;r7-fe:y h3t 
0 3a, 103b 103b (C(i^3tM 

ffifflT:?':^>? 1 0 2;<•s^t)f^ij■p>i^T^^5o 
raiclelteBrig^c 5 7—1 0 4^^ttT, WO'ri^Aytzfk.^ 
T*^ciag$i^56^;^tti■feVf■l 0 5{cSft^*. il 
te$7-l 0 4(::J:*):^7irj/ f?tco«|ffii:^3tc»«lttl 

[0 15 31 *3t. 02 8 (c) fcji. ^mm^tTfii-, 

Vf-l 0 6 tSriixT, Ji:*-(;:5 7- 1 0 7S:gSttL, 

*^i?:t7-ir5' h^tn-it^iii^mmicno'm^x'h 

[0 15 4] J>:»-*5lig»c:j;SfeW^$l11(D'M9<o|life 
[0 15 51 El 2 9 \cfiii-:^mMBmH. 112 6 

[0 15 6r^?to|^^^s#^^(c;>ctv>*-^»c:tt, MSE 

nm^no:itii^-simx'h^, mmm^xs-u^mm 

fll^o i 5 •Z-B^i''^^-}' 10 8 (c^— h* 1 0 9 S: 
[0 15 71 -tr-e, wW^3tKJhffl«7-Kl 0 9{C 



(12) #M¥ 1 1 -8 5 9 5 2 
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(01581 *^iSff^ffiT-(±. V± -y h^-f^l 1 Oii 
if$ttfcB#(i, 1 0 8(CR = G=B = 0WiiI^5r 

-feSli-1 0 1 (ci <5/-<-YT;^ffiX0 , YO , z 

0 i^nm^ti^o Ki 0 gs-fflt-'T, ^jt<^)^ 

[0 15 9] 4fc*^»$^T'«. y-lry h*;?^l 1 

0«}fT^{r/-<^T;^fflw^^ttiSrfT9 i 5 {-Ufc/!i5. Si 

G=B = OWH^^^tfLT. ^tC^TfetO^Wi-iS-'-! 

(0 16 01 ^=^Siffi(^)^JgcJcj:oTri. ^•^'f 
T:^ffl*sS^CoT0^5:^-g-;*SfcSo i J: 9 /.C^-g-fc 
tt. ^S[si<Di-^t>'0icXYzmAmmX'%^:ii3?(7%:W 

t)#it. ^UTy^m^m^.i-s^-'^ 1 0 8 (i^/T^i-sin 

7 T'tt^iU^fttc^/^ Sz-^-r T;^ffiSr^S^-r5 J; 5 (c L 
•CtJ;i.\ 7-Ki 0 gSr.mi^fc^-a'ictt, 1 0 

20 8(0±gP»i, ^1-3te<i^M$ixS trcxO, 10 8© 

[0 16 11 ^i^:^^m\ci.:h^nnmm<r>mi o<om 

[0 16 21 ^-i?rt^{C7°n7r'l'/l' 
[0 16 31 ins ot;i^3^-rj; ^=^11 Odf*, 

30 'e=^'S'(7)mmf^?m^t^mir^mmfimni 1 1 ^ 
1 l oroia^^au^-fsa^n-i i 2 rgb^ 

3t«^<0 X Y Z ^mm^m^-t^ RGB «^«:X Y Z ffilE 

-:/x-iJ'iatigi5l 1 4 i:;iSiix.^tu, $?5{c=I>'^7 
;^ MS«§|51 1 5i, t/T-f h;^^;=^PSSPi 1 6 t^is^ 

[0 16 41 m;ti7°n7r'r/i^?»^lf|5i 1 7!:: 
-r h y S'i^'^^Sfcj^SaSl 1 8 t vMiEff^gBl 1 

9t^sia:^^i^, $ t>(ctti;^j7'D7T'</HB1SgiJi 2 o (c 

gi512 1i:. R, G, Bffl0 7WjE7^-://H 2 2 a. 
122 b, 1 2 2 c tdS«xbtl.TV>^,, 
[0 16 51 :1<0J; 9;:c|gJ6ff^^{c:fc%>T> 1 1 

GB'tjtfrcoxYZfeSfi. h-:yA--:fy'-fimW. 
iltf^^tvfcXYZfeSffi^t; h-;^/;«7-7'x-^? 

.50 2g;6SON^ixri,>fc^B#K) , tag, 3>'hy;^hJ^y 



(13) 
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[0 16 61 :$immmmx'n. fe«ff^ffiv^Ticttl;^l7• 

[0 16 71 i^i. *|llte?i?®T-{±, *->rttB»Cffl>!r© 
^frlCit; Cfc R G B W X Y Z fegffi^ K - V;* - 

[0 16 81 i!fclc*^BJ(CJ;5feff^igttciO||l 1 coH 10 
[0 16 91 *lllte?F^«feli. tli;'37°n7r-Y/KO#,^t;:: 

[0 17 01 z.<Df''<^ y^m.^mn\-t. 0 3 1 {c:^?:1-J: 
tiS;^7"D7 7-r/i^t j'<t^Rffi-r-://n 2 3. G 
m'r—-ffVX2A, BffiT'-y/H 2 5 t , A* UfcX 
YZft;6^fe^^'('r:^ffiX0 . YO , ZO .SrjS^-rSMgL 
^F|51 2 6 Sr{tx.Tl/^So 

[0 17 11 SfoT. ^v"--7'/KOttl;'37°ci7ri'/V'}C 20 

J:!3, A;^$tv5XYZ^tc:ja-Jj:LfcRGBg[5rm;^-r 

[0 17 21 *itffi?]^fl8(*, mm\.tz.w.7 <r>mimm-r^ 

SiM L.fc:*riCtt. (1 1) SrSSJE1-5^-<?»-tt*^ 
•c-foSiJis, r^^eJ^^1.co^=:^?t?^*, s; (i i) Srtisu 

[0 17 31 ^:<^*'&tCtt, XYZ«(C>E|-J^;L./tRGB 
ffi[^Srx-:?'/^f^:U•rt3<:^^£:^s^?J^^T^^5o :i<^»-§- 

L-fci,^XYZliI;6^ib^^-rr^«X0 , YD , ZO 30 

Tt3, fi:»(^^7-tr3' ^3t^^^tW/■<'CT:^ffi?fc^tiE-t- 
[0 17 41 KifeJi^Stc^^StlftBJLTtfcii^ 
[0 17 51 (1) . iS^A^^S-ea^^ixfciil^ 

(cHI- 5 If « t ±ia®^A^^fi(cM1- ^ tf « t ±fE® 

[01761 m^s-ri,^-mmm) w. i o^j(a?i^<i;i5^ 
[0 17 71 {f^m^m 6sa^^TP(c|^LT, «^ 

SitiA^igeicKi-S'tWai:,- iii^feffl;^ige»cB|-f 
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[0 17 81 (2) . ±tefeffaii^(-M^6.WSt U 

±te (1 ) «(ctamrofeffms«, 
[0 17 91 {^jt^i-hmmmm) ^nm^mti^mt-i- 

[01801 mmiM:) ^nmm^(D\nmt lthic 

[0 18 11 (3) . i®«A;^Sai:«$tbfciii« 

IE^^;45, iieW^A^SSJ-MI-StfSSO'ifafeS 
M t- 5 -ft « (cjJS C fc A;^i :^ D 7 r 1' /i-^ ^t^i- 
^Atjyuyr^M'^^^t. ±fBA;^7°o7r-f/i-€r 
#fiS UTA;tiiii^!Sr-r/^'r :^-f' >'7''<>'7^>' h 7-® 
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